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Osseription 

The present invention is in the field of setective irreversible inhibitors of the enzyme monoamine oxidase 
(hereinafter MAO) and relates to the R(+) enantiomer of N-propargyl-1-aminoindan (hereinafter. PAI) which is 
J a selective irreversible inhibitor of the B-form of the monoamine oxidase enzyme (hereinafter. MAO-B). The 
invention also relates to pharmaceutical compositions containing R(*) PAI which is particularly useful for the 
treatment of Parkinson s disease, memory disorders and dementia of the Alzheimer type (DAT), depression 
and hyperactive syndrome in children. 

Parkinson s disease is widely considered to be the result of degradation of the pre-synaptic dopaminergic 
a neurons in the brain, with a subsequent decrease in the amount of the neurotransmitter dopamine, that is being 
released. Inadequate dopamine release, therefore, leads to the onset of voluntary musde control disturbances 
symptomatic of Parkinson's disease. 

Various procedures for treating Parkinson's disease have been established an4 are currently in wide- 
spread use. for example, the administration of L-Dopa together with a decarboxylase inhibitor, such as L-car- 
f bMlopa or benzerazide. The decarboxylase inhibitor protects the L-Oopa molecule from peripheral decarbox- 
ylation and thus ensures L-Dopa uptake by the remaining dopaminergic neurons in the striatum of the brain 
Here the L-Dopa is converted into dopamine resulting in increased levels of dopamine in these neurons In 
response to physiological impulses these neurons are therefore capable of releasing larger amounts of dopa- 
mine, the quantity of whk:h approximates the normal required levels. This treatment therefore alleviates the 
symptoms of the disease and contributes to the well-being of the patients. 

However, this L-Dopa treatment has its drawbacks, the main one being that its effectiveness is optimal 
only in the first few years following the onset of treatment After this initial period the clinical response is di- 
minished and IS accompanied by adverse side effects which include dyskinesia, fluctuation in efficacy 
throughout the day ("on-off effect") and psychiatric symptoms such as tonfusional states, paranoia and hal- 
lucinations. This fall-off in the effect of L-Dopa treatment is attributed to a number of factors, including the 
natural progression of the disease, alteration in dopamine receptors as a consequence of increased dopamine 
production or increased levels of dopamine metabolites, and pharmacokinetic problems of L-Dopa absorption 
(reviewed by Youdim et al.. Progress in Medicinal Chemistry. Vol. 21. Chapter 4. pp. 1 38-167 (1984) Eds Ellis 
and West. Elsevier. Amsterdam). 

In order to overcome the drawbacks of the L-Dopa treatment, various treatments have been devised in 
which L-Dopa is combined with MAO inhibitors, with the aim of reducing the metabolic breakdown of the newly 
formed dopamine (see for example, U.S. 4,826,875). 

MAO exists in two forms known as MAO-A and MAO-B which have selectivity for different substrates and 
inhibitors For example. MAO-B metabolizes more efficiently substrates such as 2-phenylethylamine and is 
selectively and irreversibly inhibited by (-).deprenyt (as described below). 

It should be noted, however, that combining L-Dopa with an inhibitor of both MAO-A and MAO-B is unde- 
sirable leading to adverse side effects related to an increased level of catecholamines throughout the neuraxis 
Furthermore, complete inhibition of MAO is also undesirable as it potentiates the action of sympathomimetic 
amines such as tyramine leading to the so-called "cheese effecT (reviewed by Youdim et al.. Handbook of Ex- 
penmental Pharmacology. Vol. 90. Chap. 3 (1988) Eds. Trendelenburg and Weiner, Springer-Verlag ) As 
MAO-B was shown to be the predominant form of MAO in the brain, selective inhibitors for this form were thus 
considered to be a possible way for achieving a decrease in dopamine breakdown on the one hand, together 
with a minimization of the systemic effects of total MAO inhibition, on the other 

« th^se selective MAO-B inhibitors. (-)-deprenyl. has been extensively studied and has been used 

nLl",.^^fK'"^ k''*^ '° T"!!"' treatment This treatment with (.)-deprenyl is generally favorable, 

not causing the cheese effecr at doses causing nearly complete inhibition of MAO-B (Elsworth et al Psv-" 
chopharmacology 57. 33 (1978). Furthermore, addition of (-^de prenyl to a combination of L-Dopa and decar- 
boxylase inhibitor to Parkinson's patients leads to improvements in akinesia and overall functional capacity 
as well as he ehrnination of "on-ofr type fluctuations (reviewed by Birkmayer & Riederer in "Parkinson's Dis- 
ease pp. 138-149. Spnnger-Verlag (1983)). 

Thus, {-)-deprenyl enhances and prolongs the effect of L-Dopa and permits a lowering of the dosage of ' 
L-Dopa whereby the adverse effects of L-Dopa treatment are limited. 

However. (-)-deprenyl is not without its own adverse sides effects which include activation of pre-existino 
gastnc ulcers and occasional hypertensive episodes. Furthermore, (-)-deprenyl is an amphetamine derivative 
and IS metabolized to yield amphetamine and methamphetamines which may lead to undesirable side effects 
associated with these substances, e.g. increased heart rate (Simpson. Biochemical Pharmacology 27 1591 
Paylel. OSaTwUey)'.'" ' ^'^''^ °' PP- 31*^3. Eds. You"5rm and 
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Other compounds that are scRective irrbversibie inhibitors of MAO-B but which are free of the undesirable, 
effects associated with H-deprenyl have been described. One such compound, namely N-propargyl-1-ami- 
noindan.HQ (racemic-PAI.HCI) was described in GB 1 .003.686. GB 1 .037.014 and US 3.51 3.244. It is a potent. 

s selective, irreversible inhibitor of MAO-B. is not metabolized to amphetamines and does not give rise to un- 
wanted sympathomimetic effects. 

In comparative animal tests racemic PAI was shown to have considerable advantages over (-)-deprenyl. 
for example, racemic PAI produced no significant tachycardia, did not increase blood pressure (effects pro- 
duced by doses of 5 mg/kg of (-)-depreny1). and did not lead to contraction of nictitating membrane nor to an 

10 increase in heart rate at doses up to 5 mg/kg (effects caused by (-)-deprttnyl at doses over O.S mg/kg). Fur- 
thermore, racemic PAI.HCI does not potentiate the cardk>vascuiar effects of tyramine (Finberg et al. in "En- 
zymes and Neurotransmitters in Mental Disease", pp. 205-219. (1980). Eds. Usdin et al.. Pub. John Wiley and 
sons. NY: Finberg et al. (1981) in "Monoamine Oxidase Inhibitors - The State of the Arr. ibid; Finberg and You- 
dim. Britah Journal Pharmacol. 85 451. (1985). 

13 One object of this inventnn is to separate the racemic PAI compounds and to produce an enantiomer with 

MAO-B inhibition activity. 

Since deprenyl has a similar structure to PAI and it is known that the (->-enantk)mer of deprenyl. i.e. (->- 
deprenyl. is considerably more pharmaceutically active than the (+>-enantnmer. it was expected, by those 
skilled in the art. that only the (-) enantiomer of PAi would be the active MAO-B inhibitor. 

20 However, contrary to such expectatkins. upon resolutton of the enantiomers. it was found, in accordance 

with the present invention that the {*)-PAl enantiomer was in fact the active MAO-B inhibitor while the (-)en- 
antiomer showed extremely low MAO-B inhibitory activity. Furthermore, the (-•■)PAI enantiomer surprisingly 
also had a higher degree of selectivity for MAO-B inhibition than the corresponding racemk: form and may 
thus have less undesirable skje effects in the treatment of the indicated disease. These findings are t>ased 

25 on both in vitm and in vivo experiments as presented hereinafter in grebter detail. • 

It was subsequently shown that (-*-)-PAI has the R absolute configuration. This was also surprising based 
on the expected structural analogy with deprenyl and the amphetamines. 

The high degree of stereoselectivity of pharmacological activity between R(-*-).PAI and the S(-) enantiomer 
is also remarkable. The compounds R(+>-PAI is nearly four orders of magnitude more active than the S(-) en- 

30 antiomer in MAO-B inhibition. This ratio is significantly higher than that observed between the two deprenyl 
enantiomers (Knoll and Magyar, Adv. Biochem. Psychopharmacol.. 5. 393 (1972); Magyar, et ai.. Acta Physkil. 
Acad. Sci. Hung.. 32. 377 (1967). Furthermore, in some physiological tests. (■*■) deprenyl was reported to have 
equal or even higher activity than the (-) enantiomer (Tekes. et al.. Pol. J. Pharmacol. Pharm. 40. 653 (1988). 
N-methyl-N-propargyl-1-aminoindan (MPAI) is a more potent inhibitor of MAO activity, but with lower se- 

35 lecth^ity for MAO-B over A (Tipton, et al.. Biochem. Pharmacol., 31. 1250 (1982)). Surprisingly, in this case we 
have found only small degree of difference in the relative activities of the two resolved enantkxners thus fur- 
ther emphasising the remarkableness of the case of R(-i-)-PAI. (See Table 1A). 

Another object of the present invention is to provide for the first time use of the pharmaceuticaHy active 
PAI-enantkimer alone (without L-Oopa) for treatment 6f Parkinson's disease, dementia and depression (see 

« review by Youdim et al. in Handbook of Experimental Pharmacology. Vbl. 90/1. (1988). chap.3, Eds. Trande- 
lenberg and Wiener). 

It is yet another object of the invention to provide for the use of the pharmaceutically active PAI-enant ionwr 
for pre-treatment alone or together with synergistic agents, of Parkinson's disease in order to delay the L- 
Oopa treatment and its associated adverse side effects. This approach has been studied with respect to (-)- 
'<5 deprenyl which was shown to be effective when administered alone to early Parkinsonism patients, and may 
also have a synergistic effect in these patients when administered together with a-tocopherol (a vitamin E der- 
ivative). (The Parkinson's Study Group. New England J. Med., 321 (20). 1364-1371. (1989)). " 

In addition to its usefulness in treating Parkinson's disease. (-)-deprenyl has also been shown to be useful 
in the treatment of patients with dementia of the Alzheimer type (DAT) (Tariot et al., Psychopharmacology. 
so 9^, 489-495, 1 987). and in the treatment of depression (Mendelewicz and Youdim, BriL J. PsychiaL 142. SOS- 
S1 1. 1963). Thus, the R(-*>)-PAi compound of this invention has been shown to possess activity in restoration 
of memory, thus having potential for treatment of memory disorders, dementia and especially useful in Alz- 
heimer's disease and for the treatment of the hyperactive syndrome in children. 

The present invention thus provides as a novel compound the R(-t-)-enantiomer of N-propargyl-1-amino- 
55 indan rR(-^)PAI] of the formula (t): 



3 



■ ) 



EP 0 436 492 B1 




°«2 



and pharmaceuticaJly acceptable acid addition salts thereof. The present invention also relates to the prepa- 
ration of R(+)PAI. to pharmaceutical compositions comprising the compound R(<«>)PAI together with suitable 
carriers and to the use of R(+)PAI for the treatment of human patients for Parkinson's disease, memory dis- 
orders, dementia of the Alzheimer type, depression and hyperactive syndrome. 

The R(+) PAI may be obtained by optical resolution of racemic mixtures of R and S-enantiomer of PAI. 
Such a resolution can bo accomplished by any conventional rasoiution method, well known to a person skilled 
in the art, such as those described in "Enantiomers. Racematea and Resolutkins" by J. Jacques. A.Collet and 
S. Wilen. Pub. John Wiley & Sons. NY, 1981. For example, the resolutkxi may be carried out by preparative 
chomatography on a chiral column. Another example of a suitable resdutkin method is the formatton of dia- 
stereomeric salts with a chiral add such as tartaric malic, mandslk; add or N-acetyi derivatives of aminoadds. 
such as N-acetyl leudne. followfed by recrystalilsatkin to isolate the diastereomeric salt of the desired R sn^ 
antiomer. 

The recemic mixture of R and S enantk>mers of PAI may be prepared, e.g. as described in GB 1.003.676 
andGB 1.037.014. The racemic mixture of PAI can also be prepared by reacting l-chloroindan or l-bromoindan 
with propargylamine. Alternatively, this racemate may be prepared by reacting propaigylamihe with Linda- 
none Ui form the corresponding imine. followed by reduction of the carbon-nitrogen double bond of the imine 
with a suitable agent, such as sodium borohydride. 

In accordance with this invention, the R enantiomer of PAI. can also be prepared directly from the optically 
active R-enantiomer of 1-aminaindan by reaction with propargyl bromide or propargyl chloride in the presence 
of an organic or inorganic base and optionally in the presence of a suitable solvent. 

Suitable organic or inorganic bases for use in the above reaction are. e.g.. triethylamine. pyridine, alkali 
metal carbonates or bk:artonates etc If the reaction is conducted in the presence of a solvent, this may be 
chosen from. e.g.. toluene, methylene chloride and acetonitrile. A preferred method of preparation of the afore- 
mentioned cwnpound is the reaction between R-1-aminoindan with propargyl chloride using potassium bicar- 
bonate as a base and acetonitrile as solvent 

The above described reaction of 1-aminoindan generally results in a mixture of unreacted primary amine 
the desired secondary amine and the tertiary amine N,N-bispropargylamino product The desired secondary 
amine, i.e. N-propagyH-aminoindan. can be separated from this mixture by any conventional separation 
method, such as chromatography, distillation, selecthre extraction, etc 

The R-1-aminoindan starting material can be prepared by methods known from the literature, for example 
Lawson and Rao. Bichochemistry (1980) 19. 2133 and the references cited therein, and European Patent No 
235.590. 

The R-1-aminoindan can also be prepared by resolution of a racemic mixture of the R and S enantiomers 
e.g. by formatnn of diastereomeric salts with chiral adds, or by any other known method, such as those re- 
ported in the above mentkined 'Enantiomers. Racemates and Resolutions' by J. Jacques et al. Pub. John" 
Wiley & Sons. NY. 1981. Alternatively, the R-1-aminoindan starting material may be prepared by reacting 1- 
mdanone with an opticaUy active amine, followed by reduction of the cartjon-nitrogen double bond of the re- 
sulting imine by hydrogenation over a suitable catalyst such as palladium on cartjon. platinum oxide. Raney- 
nickel etc Suitable. optically active amines are. for example, one of the antipodes of phenethylamine or an 
ester of an aminoacid, such as valine or phenylalanine. The benzylic N-C bond may be deaved subsequently, 
by hydrogenation under non-vigorous conditions. 

Additional methods for preparing R- 1-aminoindan are the hydrogenation. as described above, of indan- 
1 -one oxime ethers, wherein the alkyl portion of the ether contains an optically pure chiral center. Alternatively, 
a non-chiral derivative of indan-l-one containing a carbon-nitrogen double bond, such as an imine or oxime. 
can be reduced with a chiral redudng agent e.g. a complex of lithium aluminium-hydride and ephedrine. 

For the preparation of pharmaceutically acceptable add addition salts of the compound of R(*)PAI. the 
free base can be reacted with the desired acids in the presence of a suitable sdvent by conventional methods. 
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Similarily. an acid addition salt may bm converted to the free base form in a krwwn manner. 

In accordance with the present invention, the compound R(-^)PAJ may be prepared as pharmaceutical 
compositions particularly useful for the treatment of Parkinson's disease, dementia of the Alzheimer type 

5 (OAT) or deprsssion. Such compositions may comprise the compound of R(-*')PAI or pharmaceutlcaily accept- 
able acid addition salts thereof, together with pharmaceutically acceptable carriers and/w excipients. For ex- 
ample, these compositions may be prepared as medicaments to be administered orally, parenterally. rectatly 
or transdermalty. Suitable forms for oral administration indude tablets, compreasad or coated pills, drag^es. 
sachets, hard or soft gelatin capsules, sublingual tablets , syrups and susponskms; for parenteral administra- 

10 tion the invention provides ampoules or vials that Include an aqueous or non-aquaous solution or emulsion; 
for rectal administration there are provided suppositories with hydrophilic or hydrophobic vehicles: and for top- 
ical application as ointments and transdermal delivery there are pravMed suitable delivery systems as known 
in the art. 

These above compositions may be used alone to treat Parkinson's disease. Alzfteimer's disease or de- 
fs pression. or alternatively, in the case of Parkinson's disease, they may be used as an adjunct to the conven- 
tional L-Oopa treatments. 

The preferred dosages of the acth/e ingredient, i.e.. R-PAI compounds, in the above compositions are with- 
in the following ranges: for oral or suppository formulattons 2-20 mg per dosage unit to be take daily and more 
preferably 5-10 mg per dosage unit to be taken daily may be used: and for injectable fbrmulattons 1-10 mg/ml 
20 per dosage unit to be taken daily and more pref eratily 2-5 mg/ml per dosage unit to be taken daily may be used. 

Fig. 1 is a graphic representatnn of the results according to Example 19. 

Fig. 2 is a graphic representatkin of the results according to Example 19. 

Fig. 3 is a graphic representation of the results according to Example 19. 

Fig. 4 is a graphic representation of the results according to Example 20. 
2S Fig. 5 is a graphic representation. of the results according to Example 20. 

Fig. 6 is a graphic representatnn of the results according to Example 20. 

Fig. 7 is a graphic representatton of the results according to Example 20. 

Fig. 8 is a graphic representatnn of the results according to Example 20. 

Fig. 9 is a graphic representation of the results according to Example 20. 
30.^ Fig. 10 is a graphic representation of the results according to Example 20. 

Fig. 11 is a graphic representation of the results according to Example 20. 

Fig. 12 is a graphic representation of the results according to Example 21. 

Fig. 13 is a graphic represantatton of the results according to Example 21. 

Fig. 14 is a graphic representation of the results according to Example 21. 
3S Fig. 15 is a graphic representation of the results according to Example 21. 

Fig. 16 is a graphic representation of the results according to Example 22. 

The invention will now be described in more detail in the following non-limiting examples and their ac- 
companying Tat)les and Figures. 

« EXAMPLE 1 

Racemic N-propargyl-l-aminoindan hydrochloride 

Racemic 1-aminoindan (10.0 g) and 10.4 g of potassium carbonate were added to 75 ml of acetonitrile. 
45 The resulting suspension was healed to BCC and 4.5 g of propargyl chloride were added dropwise. 

The mixture was stirred at SO^C for 16 hours, whereafter most of the volatiles were removed by distillation 
in vacuo. The residue was partitioned between 10% aqueous sodium hydroxide and methylene chloride. 

The organic phase was dried and the solvent removed by distillation. The residue was flash chromato* 
graphed on silica gel. eluting with 40% ethyl acetate/60% hexane. The fractions containing the title compound 
so as a free base were combined and the eluant replaced by ether. The ethereal solution was treated with gas- 
eous HCI. the precipitate formed was isolated by suction filtration and recrystallized from isopropand to yield 
7.3 g of the title compound, m.p. 182-4°C. 

Chromatographic and spectroscopic data were in accordance with the literature (US 3.51 3.244) and an 
authente sample. 

53 NMR (S.CDCIj): 2.45 (2H. m). 2.60 (1H. t). 2.90 (1H. m). 3.45 (1H. m). 3.70 (2H. d). 4.95 (1H. t). 7.5 (4H, 

m) ppm. 
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S-(->-N-Propargyt- 1 -aminoindan hydrochloride 



The title compound in free base form was isolated by resolving the racemic mixture of the free base of 
Example 1 on a Chiracel OJ (cdluiose tris(p-methylbenzoate]) preparative HPLC column eluting with 10% iso- 
propanol/90% hexana and collecting the first eluted major peak. The resulting oil was converted to the title 
compound (hydrochloride) by treatment of a 10% diethyl ether solution of the oil with gaseous HQ and the 
resulting precipitate was collected by suction filtration. 

[a]o -29.2" (1%. ethanol). m.p. 182-184»C. Other chromatographic and spectroscopic properties were 
identical with the hydrochloride salt of Example 1. 

EXAMPLE 3 

R-(*>-N-Propargyl-1-aminoindan hydrochloride 

The title compound was prepared as in Example 2 above, except that the second eluted peak from the 
preparative HPLC was collected: CalD*29.1»(0.8%. ethanol). m.p. 179-181-C. Other chromatographic and 
spectroscopic properties were identical with the hydrochloride salt of Example 1. 



R-(*>-N-propargyl-1-aminoindan hydrochloride 

R-<-)-l -aminoindan (12.4 g) and 12.9 g of potassium carbonate were added to 95 ml of acetonitrile The 
resulting suspension was heated to 60" and 5.6 g of propargyl chloride were added dropwise. The mixture was 
stirred at ecc for 1 6 hours, whereafter most of the volatiles were removed by distillation in vacuo. The residue 
was partitioned between 10% aqueous sodium hydroxide and methylene chloride. 

The organic phase was dried and the solvent removed in vacuo, the residue was flash chromatographed 
on silica gel eluting with 40% ethyl acetate/60% hexane. Fractions conaining the free base of the title com- 
pound were combined and the soh/ent replaced by ether. The ethereal solution was treated with gaseous HCI 
and the resulting precipitate was isolated by suction filtration and recrystallized from isopropand to yield 6 8 
g of the title compound. m.p. 183.185«'C. [alo+30.90 (2%. ethanol). Spectral properties were identical to those 
reported for the compound of Example 1. 



S-(-)-N-propaigyl-l -aminoindan hydrochloride 

The title compound was prepared by the method of Example 4. except that S-(+)-1.aminoindan was used 
as starting material. The product exhibited [oJo-30.3 (2%. ethanol). m.p. 183-5»C. Spectral properties were 
Identical to those reported for the compound of Example 1. 

« EXAMPLE 6 

Pi (R-(-»-)-N-propargyl-l-aminoindan)L'tartarate - 

To a solution of L-Tartaric acid (4.4 g) in 48 ml of boiling methanol was added a solution of R-(+)-N-prop- 
» argyf-1 -aminoindan free base (5.0 g) in methanol (48 ml). The solution was heated to reflux and 284 ml of t- 
butylmethyl ether was added over 20 minutes. The mixture was heated for an additional 30 minutes cooled 
177«C '^^"'""^ precipitate was isolated by suction filtration to yield 6.7 g of the title compound, m.p. 175- 

55 s'ei " ' ^"^* ^' ^^-26. H. 6.56. N. 5.69. Found: C. 68.76; H. 6.57; N. 
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EXAMPLE 7 

R.(-»-)-N-Methyl-N-propargy<»1-aminoindan hydrochloride 

5 

The free base form of R-<-^)-N-propargyt-1-aminoindan from Example 4 (1 ^ grams), potassium carbonate 
(0.97 grams) and methyt iodide (1 gram) were added to 15 ml of acetone and the resulting suspension heated 
to reflux under a nitrogen atmosphere for 8 hrs. Thereafter the volatiles were removed under reduced pressure 
and the residue partitioned between 10% aqueous sodium hydroxide (30 mi) and methylene cMoride (30 mi). 

10 The organic phase was dried and the solvent removed in vacuo. The residue was flash chromatographed on 
silica get eluting with 40% ethyl acetate/60% hexane. Fractions containing the title compound as a free base 
were combined and the solvent replaced by diethyl ether. The ethereal solution was treated with gaseous HCI. 
the volatiles removed in vacuo and the residue recrystallized from isopropanol to yield 400 mg of the title com- 
pound as a white crystalline solid. m.p.: 134-136'C {a]o^31.40 (ethand). NMR(SCDCI,}:2.55 (2H, m); 2.7 (1H. 

IS br.s): 2.8 (3H. s): 3.0 (1H. m): 3.4 (IH. m): 3.9 (2H. br.s): 5.05 (1H. m) 7.7 (4H. m) ppm. 

EXAMPLE 8 

S-(-)-N-methyl-N-propar9yt-1-aminoindan hydrochloride 



The title compound was prepared as In Example 7 above, except that S-(-)-N-propargyl-1-aminoindan 
(free base) from Example 5 was used as starting material. All of the physicai and spectral properties of the 
title compound were identical to those in Example 7 except for the [ak -34.9*(athanol). 

25 EXAMPLE 9 

Tablet Compositlbn 



R(-«-)-N-propargyl-l-aminolndan hydrochloride 5.0 

Pregela-Clnlxed starch 47.0 

Lactose hydrous 66.0 

Mlczoczystalllne rel Itilose 20.0 

.SnrtliTiTi starch giycolate 3.0 : 

Magnesium stearate 0.7 ] 

Purified water added as required for granulation. 
EXAMPLE 10 
Tablet Composition 



R( + )-N-.pcopargyl-l-.ani±nolndan hydrochloride 1.0 mg 

Lactose hydrous 50. o ag 

Pregelatlnixed starch 36. o mg 

Mlc=rocrystalJL±ne cellulose 14.0 mg 

Sodium startrh giycolate 2.2. mg 

1.0 mg 



Magnesium stearate 



0.5 mg 



Purified water added as required for granulation. 
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EXAMPLE 11 
Capsule Composition 

R(*)-N-propargyl-l-ainlnolndan hydrxDchlorida 5.0 ng 

Pr«gttlat±nlz«Kl starch 
Starch 

Mfcxuc-L^atalllne cellulose 
Ctiiylcallulasa 

Talc 



10.0 eg 
44.0 ng 
2S.0 mg 
1.0 mg 
1.5 mg 



5.0 



Purified water added as required for granulation. 
EXAMPLE 12 
Injection Composition 

Rf + j-N-propaxgyl-l-aaiinoludan hydrochloride 
Dearcxose anhydrous 44,0 mg 

HCl added pH. 5 

Purified water added as required for 1 ml 
EXAMPLE 13 
Injection Composition 



R< + )-N-propargyl-l-am±noiiidan hydrochloride 
Sodium chloride 
HCl added to pH 5 

Purified water added as required to 1 ml 
EXAMPLE 14 
injisction Composition 

R( + )-N-propargyl-l-aminoiiidan hydrochloride 2.0 
Sodium chloride g g 

HCX added to pH 5 

Purified water added as required to 1 ml 



1.0 og 
8.9 mg 
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Syrup Composition 

R( + )-N-proparg7l-l-aBxlnolndaa h ydi u cl iXcagldtt 5.0 

S«=«»« 2250.0 

Saccharin sodium ^ q 

Met±iylparwben ^ ^ ^ 

Pxopylpanban ^ ^ 

Flavor . 

20.0 I 

Clyoeria USP 5^ ^ 
Alcohol 95* USP 

200 II 

Purified water as roquired to 5.0 mf 
EXAMPLE 16 
Sut)lingual Tablets 

R( + )-N-propargyl-i-ani±zsoiiidan hydrochloride 2.5 n 

Microcrysisalllne cellulose 20.0 

I«actose hydrous 3^q ^ 

Pregalatlnlxed starch 3.0 ae 



Povidone 



0.3 



Coloring agent q^^^ 

Flavor ^ q]^; 

Sweetener ^^.^ 

Talc „ , 

0.3 ng 

« Blend the exdpients and the active and granulate with an ethand solution of Povidone. After drying and weigh- 
ing, it is t}lended with the talc and compressed. 

EXAMPLE 17 
*s PAI Sublingual Tat)lets 

R( + )-N-propargyl-l-aiiiinoindan hydrochloride 5.0 ag 

50 Microcrystalllae cellulose 15.0 ^ 

Pregelatlnlzed siarch ^ 
E«iYl cellulose q 3 

Talc 

0:3 ng- 

55 ^ 
Purified water added as required for granulation. 
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I li' bl 



5.0 


mgr 


100.0 


mg 


25.0 


ng- 


24.0 




40.0 


ng 


49.5 


ng 


0.5 


ng 


0.02 


ng 



EXAMPLE 18 
Tablet Composition 

5 

R(*)-N-proparg7l-l-an±nolndan hydrochloride 
L«vodopa 
Carbldopa 

10 

Prmgalatlnlzad search 
Starch 

Micxocxystalllria r-on..iCTfi> 
IS Col. D 6 C Yellow No, 10 
Col. D t C Yellow NO. 6 

Alcohol USP added as required for granulation. 
20 The foilowtng Examples and their accompanying Tables and Figures reiata to the Biological Experiments 

carried out in accordance with this invention. 

EXAMPLE 19 

« Inhibition of MAO activitv in vitro 

Experimental protocol: 

The MAO enzyme source was a homogenate of rat brain in 0.3M sucrose, which was centrifuged at 600g 
3o for 1 5 mm. The supernatant was diluted appropriately in 0.05M phosphate buffer, and pre-incubated with serial 
dilutions of compounds of general formula I: R(+)-PAI. S(.)-PAI and racemic-PAl for 20 min at 37^0. i-K^lab- 
elled substrates {2-phenylethy»amine. hereinafter PEA; S-hydroxytryptamine. hereinafter 5-HT) were then 
added, and the incubation continued for a further 20 min (PEA), or 3(M5 min (5-HT). Substrate concentrations 
used were 50uM (PEA), and ImM (5-HT). In the case of PEA. enzyme concentration was chosen so that not 
35 more than 10% of the substrate was metabolized during the course of the reaction. The reaction was then 
stopped by addition of tranylcypromine (to final concentration 1mM ), and the incubate filtered over a small 
column of Amberlite CG-50. buffered to pH 6.3. The column was washed with 1.5ml water, the eluates pooled 
and the radioactive content determined by liquid scintillation spectrometry, since the amine substrates are 
totally retained on the column, radioactivity in the eluate indicates the production of neutral and acidic metab- 
^ elites formed as a result of MAO activity. Activity of MAO in the sample was expressed as a percentage of 
control activity in the absence of inhibitors, after subtraction of appropriate blank values. The acthrity deter- 
mined using PEA as substrate is referred to as MAO-B. and that determined using S-HT as MAO-A. 

Results: 

45 

Inhibitory activity of the R(+)-PAI. S(->-PAI and racemic-PAl compounds of formula I were examined sep- 
arately in vitro, and the results of typical experimental runs are shown in Figs. 1 and 2. The entire experiment " 
was repeated three times. Concentration of inhibitor producing 50% inhibition of substrate metabolism (IC- 
50) was calculated from the inhibition curves, and is shown in Table 1 . From this data it can be seen that 
so (a) the R(+)-PAI is twice as active as the racemate for inhibiton of MAO-B: 

(b) the R(i>)-PAI is 29 times more active for inhibition of MAO-B than MAO-A; 

(c) the S(-)-PAI is only 1/6.800 as active as the R(+)-PAI for inhibition of MAO-B. and shows little or no 
selectivity between MAO-B and MAO-A. 
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CDiTSflM 



rC-50 (nM) VALUES FOR INHTBTTIOW OF MAO-A AND 
MAO-B BY RA CEMZC »PAI AND THE* AND S(-> 

ENANTZGMEZS THEREOF IN RAT BRAIN iSMOGENATE 
IN VITRO 



IC-50 fnM) 

MAO-A MAO~B 

CQBpound: S(-)PAI R( + )PAI Rac S(-)PA1 R(*)PAI Rac 

26000 73 140 17000 .2.5 5 

The results of the same experiment using R(*) and S(-) MPAI (N-methyJ-N-propargyf-Laminoindan) are 
reported in Table 1 A. Each of the enantiomers of MPAI is less selective between MAO-B and MAO-A inhibition 
than R(-t-)PAI. Furthermore. R(-»-)MPAI is only five times as active as S(-)MPAI in MAO-8 inhibition, in contrast 
to R(4-)PAI which is about 7000 times as active as S(-)PAI in this assay. 

IC-50 (nM) VALUES FOR INHIBITION OF MAO-A AND 
MAO-B BY THE R(*) AND S( - ) ENANTIOMERS OF MPAI 
IN RAT BRAIN HOMOGENATE IN VITRO ' 

IC-50 (nM) 

MAO-A MAO-B 

Compound: S(-)MPAI R{^)MPAI S(-)MPAI R(*)MPAI 

70 3 50 10 



Some experiments were also carried out with human cerebral cortical tissues, obtained 6 hours post- 
mortem, and treated as described above. The results of such an experiment are shown in Fig. 3 (where the 
R(+)PAI. S(-)PAI and racemic PAI compounds were those equivalent to formula I). 

EXAMPLE 20 

Inhibition of MAO activity in vivo: acute treatment 
Experimental protocol: 

Rats (male Sprague-Dawley derived) weighing 250±20g were treated with one of the enantiomers or the 
racemic form of PAI by intraperitoneal injection (ip) or oral gavage (po) and decapitated 1h or 2h later respec-^ 
tively. Groups of three rats were used for each dose level of inhibitor, and MAO activity determined in brain 
and liver using the general technique described above. The amount of protein in each incubation was deter- 
mined using the Folin-Lowry method, and enzyme activity calculated as nmol substrate metabolized per hour 
incubation for each mg protein. Activity of MAO in tissues from animals treated with inhibitors was expressed 
as a percentage of the enzyme activity in a group of control animals, administered vehicle (water for oral ad- 
ministration: 0.9% saline for ip injection) and killed as above. 

Results: 

None of the dose levels used with the inhibitor drugs produced any obvious behavioural alteration. The 
results are depicted in Figs 4 to 11. Following ip administration, compound R(+)-PAI produced 90% inhibition 
of brain MAO-B activity at a dose of 0.5mg/kg. The same dose produced only 20% inhibition of MAO-A activity. 
By oral administration, the same dose of R(+).PAI produced 80% inhibition of MAO-B with no detectable in^ 
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hibition of MAO-A. Essentially similar results wars se«n for inhibition of hepatic MAO. as for brain MAO. The 
doses producing 50% inhibition of MAO-A and MAO-B (IC-SO) were calculated from the inhibition curves, and 
are shown in Table 2. These data show : 

(a) that MAO inhibitory activity of compound R(+)-PAI is maintained in vivo in the rat; 

(b) that selectivity for inhibition of MAO-B. as opposed to MAO-A. by R(+)-PAI is maintained in vivo; 

(c) that the much greater activity of the (*)-aa opposed to (-)-enantiomer. is maintained in vivo; 

(d) that the compounds are effectively abaort)ed after oral administration; and 

(e) that the compounds effectively pass the blood-brain barrier, and effectively inhibit brain MAO. The fact 
that R{+)-PAI was about twice as active as the racemic compound for inhibition of MAO-B is a reflection 
of the extremely low activity of S(-)-PAI for inhibition of MAO-B. 



IC-50 VALUES (mg/kg) FOR INHIBITION OF MAO-A 
AND MAO-B BY R(-»-)-PAI, S(-)-PAI OR RACEMIC- 
PA I, IN THE RAT FOLLOWING INTRAPERITONEAL (IP) 
INJECTION OR ORAL ADMINISTRATION (PC) 









MAO-A 


IC-50 


(ma/ka) 


MAO-B 




Conpounds 


S<-)PAI 


R(t)PAI 


Rae 


S(-)PAI 


R(*)PAI 


25 
















IP BRAIN 


>10 


1.2 


2.5 


>10 


0.07 




IP LIVER 


>10 


5 


5 


>10 


0.06 


30 
















PO BRAIN 


>10 


>5 


>5 


>10 


0.17 




PO LIVER 


>10 


>5 


>5 


>10 


0.05 


35 


EXAMPLE 21 













Rac 



0.22 
0.11 



0.29 
0.09 



Inhibition of MAO activity in vivo: chronic treatment 
Experimental protocol: 

Rats (specification as in Example 20: 4 animals for each dose level) were treated with compound R{+h 
PAI or racemic form at three dose levels (0.05. 0.1 and 0.5mg/kg) by oral administration, one dose daily for 
21 days, and decapitated 2 hours after the last dose. The activity of MAO types A and B was determined in 
brain and liver as descritwd in Example 20. 



u ol!f* °^ 0.1mg/kg daily of compound R(+>.PAI produced a good degree of selective inhibition, with more 
than 80% inhibition of brain MAO-S and 20% or less inhibition of brain MAO-A. At the higher dose of 0 5mg/kg 
daily. MAO-A was still inhibited by less than 50% (Rgs 12 and 13). Hepatic MAO showed a similar degree of 
selective inhibiton (Figs 14 and 15). Compound R(*).PAJ was again more potent than the racemic form of the 
inhibrtor. by a factor of about twofold. In the case of brain MAO. R(*).PAI had a better degree of selectivity for 
inhibition of MAO-B than the racemic form. 

These results show thatselectivity of MAO-B inhibition can be maintained following chronic treatment with 
the compounds. As with other irreversible inhibitors, the degree of enzyme inhibition is greater with chronic 
treatments than following a single dose of the drug. Compound R(*>.PAI shows a better degree of selectivity 
for inhibition of brain MAO-B than the racemic compound. 
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EXAMPLE 22 ' .. 

Irreversible nature of MAO inhibition 

5 

Experimental protocol: 

A single dose of compound R(>)-PAI (1mg/kg) was administered by ip injection to groups of 4 rats, and 
the animals killed 2.6.18.24.48 and 72 hours later. Activity of MAO-B was determined in whole brain tissues 
10 as described herein before. 

Results: 

The results are shown in Fig. 16. Maximal inhibition of MAO-B was attained at 6 hours after the injection. 
IS MAO activity had only returned to 30% control activity at 72 hours after the injection. This experiment dem- 
onstrates the irreversible nature of the MAO inhibition by compound R(-«-)-PAI. 

EXAMPLE 23 

20 Potentiation of tyramine pressor effect in conscious rats 
Experimental protocol: 

Rats were anesthetlsed with a mixture of pentobarbital (30mg/kg) and chloral hydrate (120mg/kg) by in- 
2a traperitoneal injection. The left carotid artery and jugular vein were canni^rlated with fine polythene tubing (ar- 
tery) or fine silicone rubbertubing connected to polyethylene tubing (vein), the distal end of which was brought 
under the skin to an anchor point behind the neck. The tubing was filled with heparinised saline solution, and 
plugged with a fine steal rod. The animals were treated with 2Qmg chloramphenicol by intramuscular injection 
and allowed to recover from the operation overnight The following day. the rats were placed in a high-walled 
30 container permitting free movemsnL The arterial catheter was connected to a pressure transducer via a 100 
cm length of saline-filled, fine-bore polyethylene tubing, and the venous catheter connected to a 1ml syringe 
via a si milar length of tubing, which, together with the syringe, contained a solution of tyramine hydrochloride 
in saline (1 mg/ml). 

Following an equilibration period of 30 to 40 mtn. tyramine injections (SO or 100 ^g) were given, and blood 
35 pressure responses recorded. At least 15 min was maintained between injections, after return of blood pres- 
sure to control values. Control pressor responses were established, and then one of the drugs injected intra- 
peritoneally. and tyramine responses repeated over the next 4 hours. Area under the tAood pressure response 
curve was estimated, and the ratki of this area after treatment to before treatment determined, using the aver- 
age off 3 to 4 values obtained in control period, and 1 to 3 hours after injection of the compounds. 

40 

Results: 

The results are shown in Tat>le 3. Compound R(-*-)-PAI at a dose of Img/kg. (which causes complete in- 
hibition of MAO-B in brain and liver, and 40 to 50% inhibition of MAO-A in these tissues) caused no significant 
45 potentiation of tyramine pressor response. At the higher R(-^)-PAl dose of Sn^/kg. (which causes more exten- 
sive inhibition of MAO-A in brain and periphery), there was a significant potentiation of the tyramine pressor 
response, which was similar in extent to that produced by the same dose of deprenyl. and less than that pro-~ 
duced by dorgyline (at a dose which inhibits hepatic MAO-A activity by over 85%). 

so 
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POTENTIATION OF TYRAMINE PRESSOR EFFECT IN 
CONSCXOUS RATS BY MAO INHIBITORS 



Inhibitor 


Ooaw NO. 


of rats 


Ratio Area Under 
Pressor Responsa 


Standard 




(»ig/kg) 


(n) 


the Mean 








Curve: After/Befon 


B 






12 


1.25 


0.28 


Clorgyllna 


2 


6 


10.39 


2.13 


( - jOeprcnyl 


1 


2 


1.15 




(-)D«pr«nyl 


5 


3 


2.36 


0.16 


R(*)PAI 


1 


3 


1.38 


0.7 


R( + )PAI 


5 


3 


3.49. 


0.98 



From this exparimant it can be concluded that compound R(*)-PAI causes no potentiation of the tyramina 
pressor effect at a dose which effectively inhibits MAO-B. 



Suppression of MPTP-lnduced dopaminergic Toxicity by R(t-)-PAI 

1-Methyl-4-phenyH.2.3.6.letrahydropyridino (MPTP) is a neurotoxin that damages nigrostriatal dopami- 
nergic neurons in several mammalian species including mice and produces a parkinsonian syndrome in hu- 
mans and primates. A crucial initial step in the mechanism of its neurotoxicity involves conversion of MPTP 
to Its toxic metabolite 1-methyl-4-phenyl pyridinium ion {MPP+). This reaction is catalyzed by the enzyme MAO- 
B and probably takes place outside of dopaminergic neurons, mainly in glia. It is known that MPTP is both a 
substrate and an irreversible inhibitor of MAO-B. Pretreatment of experimental animals with MAO-B inhibitors 
such as deprenyl or pargyline protects against and prevents the MPTP-induced damage to nigrostriatal neu- 
rons because the oxidath^e conversion of MPTP to MPP+ is blocked. One of the major current hypotheses 
suggests that the progressive nigrostriatal degeneration in Parkinson's may be due to exposure to environ- 
Aientally-derived exogenous MPTP-like neurotoxins. In such case, there is an additional strong indication to 
initiation of sustained treatment with an MAO-B inhibitor from the very early stages of Parkinson's disease 
m the hope that it will neutralize the damaging effects of such yet putath^e MPTP-like toxins and thus arrest 
or stow down the progression of the illness. A successful MAO-B inhibitor drug is currently judged by its ability 
to block MPTP-induced damage to nigrostriatal dopaminergic neurons in vivo. We therefore tested the (-) and 
{■>) enantiomers of PAI for their potency in preventing or attenuating the MPTP-induced striatal dopamine de- 
pletions in mice. 

Experimental Protocol: 

Male CS7 black mice (20-25 g weight) were injected with MPTPHCI (30 mg/kg dissolved in distilled water 
s.c.) or vehicle alone or one hour after pretreatment with the (-) or (♦) isomers of PAI (2.5 mg/kg i p ) or with 
deprenyl (5 mg/kg. .i.p.) and decapitated 5 days later. Brains were removed and corpora sb-iata dissected on 
an ice-cold glass plate and frozen on dry ice. Striatal tissues were homogenized in 0.1 M perchloric acid and 
deproteinized aiiquots containing dihydroxybenzylamine as an internal standard were assayed for dopamine 
and its major metabolite 3.4-dihydroxy-phenylacetic acid (DOPAC) using HPLC with electro-chemical detec- 



4 shows the results of this experiment Treatment with MPTP alone produced marked striatal do- 
14 
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pamina (OA) and OOPAC depletions. Treatment with the <-) and (♦) enantiomers of PAi or with (•) deprenyt 
did not affect striatal DA concentrations. Pretreatment with the (-) isomer of PAI did not affect the MPTP- 
induced OA and OOPAC levels in striatum. The (>)-i80mer of PAI given before MPTP. completely abolished 
the reduction in striatal OA and OOPAC levels produced by the toxin. At a dose of 2.5 mg/kg it was equipotent 
to (-) deprenyl (5 mg/kg) in its protective effect 



EFFECT OF PRETREATMEOT WITH THE (-) AND ( + ) 
ENAWTIOMERS OF THE MAO-B INHIBITOR PAI ON THE 
STRIATAL OA AND DOPAC DEPLETIONS INDUCED BY 
MPTP IN MICE JOr VIVO. 

OA DOPAC 
(nq/nq prorain) 



Contarol 




162. a± 7.2 


8.4±0.5 


MPTP 




53. 1± 6.2 


3.2±0.3 


(-)-PAl 




174. a± 4.8 


7.5*0.2 


(-)-PAI 


•♦• MPTP 


53. 4± 6.9 


7.0±0.6 


(♦)-PAl 




185. Qt 6.9 . 


3.3±0.3 


(♦)-PAI 


+ MPTP 


177.a±14.4 


6.Q±0.3 


( - ) -Deprenyl 




170. 6± 7.1 


5.6±0.3 


(-}-Dttpren3rl 


MPTP 


197. Q± 8.0 


6.4±0.5 



Above values for DA and DOPAC expressed as Mean±S.E.M.. and No. of rats, n = 7-11 in each group. 

These results indicate that the R(-t-)-PAI is an excellent MAO-B inhibitor in vivo , and is of especially great 
potential for the treatment of Parkinson's disease. 

While the invention has been described with reference to the aforementioned Examples and their accom- 
panying Tables and Figures, it is not restrk;ted thereto. Vsulous modifications and applications of the invention 
are possible, for example, compounds of Formula I may be combined, in a synergistic way. with a-tocopherol 
(Vit E. deriv.) for the treatment of Parkinson's disease. 

EXAMPLE 25 

Effect of PAJ enantiomers on amphetamine induced stereotype behavior in senescent rats 

Amphetamine is known to induce stereotypic behaviour (Sulser. F. & Sanders-Bush. E. Ann. Rev. Phar- 
macol. l1_:209-230 (1971)) by the mobilization of endogenous dopamine. Amphetamine is not metabolized by, 
MAO-B. Inhibition of MAO-B by an effective inhibitor and administration of amphetamine cause release of do-" 
pamine which will not undergo degradation by the inhibited MAO-B. Thus, an increase of synaptic dopamine 
is expected after administration of amphetamine and effective MAO-B inhibited- leading to an increase in ster- 
eotype behavior - potentiation of the amphetamine effect The extent of this bnehavtor is rated in accordance 
with the number of lateral head movements over a period of 1 minute. 

Experimental Protocol: 

The test compound was administered at a dose of 0.5 n>g/kg/day in drinking water. 24 hours before the 
infliction of hypoxia (92% nitrogen ♦ 8% oxygen for 6 hours). Following that amphetamine was injected s.c. 
at a dose of 0.5 mg/kg 45 min. later, lateral head movements were counted. 
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The results of these experiments are shown in Table 5 
THHr.g 5 

EFFECT OF PAI ISOMESIS ON AMPHETAMINE- INDUCED 
STEREOTYPE BEHAVIOUR IN SENESCENT RATS 
(CONTROL AND IffFOXZALESIONED ) 

^^""P TrBa-anent SteorecreTpe 

Contxol (6) 

Control (5) (♦) p^i 

Contxol (4) (_) 



87 




10- 


126 




16* 


94 




18 


93 


± 


12 



Hypoxia lealonad (5) 
Hypoxia lesloned (6) (♦) pai i43 ± 6* 

Numbers In psrenthasls are zunbers of aniiaals tested 
*P<0.001 with respect to untreated hypoxia group or untreated 
conteol group correspondingly 

The results In Table 5 indicate that (♦)PAI caused significant potentiation of the amphetamine-induced 
stereotype behavior in both hypoxia-iesioned and control rats. (-)PAI was totally inactive in this respect These 
behavioral inviYo results corroborate previous biochemical findings that (♦)PAI is an active inhibitor of MAO- 
B in the brain while (-)PAI is inactive in this respect 

EXAMPLE 26 

Effect on R(*)PAI on the Improvement or restoration of memory 

Newborn rat pups subjected to a brief episode of anoxia and then allowed to resume their growth in a nor- 
mal way. develop a long-lasting impairment of memory (Speiser. et al.. Behav. Brain Res. 30:89-94 1988) 
This memory impairment is expressed as an inferior performance in the passive avoidance test 

The effect of R(+)PAI and S(-I)PAI on the improvement or restoration of memory was investigated in the 
passn^e avoidance test If the drug is effective it increases the latency of response to enter a dark compartment 
or chamber where an electroshock has been experienced earlier by the rat being tested. The latency of the 
maximal response is 300 seconds. 

Experimental Protocol: 

Young rats were subjected to post-natal anoxia as described in Example 27. R(+)PAI or S(-)PAI were ad- 
ministered according to one of the following protocols: 

Proto^ - Nursing mothere were given a dose of either isomer of 1-1.5 mg/kg/day. in drinking water until 
weaning at 21 days. Following that the weaned offsprings were directly dosed with the same dose for 20 days 
Treatment was terminated at 40 days and the test was performed at 60 days, that is 20 days after the last 
dose of the drug. 

Protocol B - The dose was reduced to 0.5 mg/kg/day administered to the nursing mother till weaning at 21 
days then directly to the young rats to 60 days at which time the test was performed. 
Passive Avoidance Test - The apparatus consisted of a lit chamber adjoining a dark chamber and a sliding door 
separatmg the two. At training, a rat was placed in the lit chamber for 30 sec. then the door was opened The 
rat fnoved to the dark chamber with a latency that was recorded. Upon entry of the rat into the dark compart- 
ment, the door was closed and a 0.3 mA foot- shock was delivered for 3 sec 
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Retention (memory) after 48 hours wafs determined by repeating the test and recording the latency to step 
through from light to darkness to an arbitrary maximum of 300 sec. 



The results of these experiments are shown in Table 6. 



EFFECT OF PAI ISOMERS ON PASSIVE AVOIDANCE 
ElESPONSE IN YOUNG RATS ( 60-DAYS OLD) 



PROTOCOL A 



Conrrol - 49 ± 13 201 £ 111 

Conrroi (♦)PAI 49 * 19 220 ± 100(*9*)* 

Conrrol (-)PAI 48 ± 13 192 ± 116 

Anoxia- lesloxiBd - 45 s 11 183 2 109 

Anoxla-lesioned (-•-)PA2 49 s 10 239 t 99(-i-194)* 

Anojcia-lesicaned (-)PAI 55 = 27 179 i 123 



PROTOCOLB 



O.u I Lzol 
Con-czol 



(♦)PA1 



S3 
48 : 



20 
11 



104 ± 101 

12B t 119(^23%)* 



AnooLla-lesianed 



(♦)PA1 
(-)PAI 



45 ± 8 
52. ± 12- 
48 X 19 



119 105 

137 ± 126(4-1S«)* 

112 ± 112 



- Figures repres«n-c ch* larencY In saconds far en-cering a dark 
caaqpar-caenr whare an e l ectxu ataoclc had b— n flrsx aicparlancad by 
tna rat rBat»d. 

* Ttie i nrtic arad parcent Increases are with respect to the anoxia 
or control groups correspondingly. 



M The experimental results indicated that {+)PAI but not (-)PAj is effective in improving the memory of anox- 

ialesioned and control rats. Drugs active in this test are considered to be potentially useful for treatment of 
various nwmory impairment disorders, dementia and especially senile dementia of the Alzheimer's type. 



17 



EP 0 43« 492 B1 



Effect of R(»)PA> on the anoxia-induced hyperactive syndrome in juvenile rats 

Rats that had been exposed postnatally to anoxia and then left to grow under normal conditions show 
increased motor activity in the open field at the age of 10-42 days (Hertshkowitz et al.. Dev. Brain Res. 7145- 
155(1983)). 

The effect of R(+)PAI and S(-)PAI on such hyperactive syndrome was investigated. 
Experimental Protocol: 

Anoxia was performed on rat pups on the first postnatal day. They were placed in a glass chamber and 
exposed to 100% nitrogen for 25 min. They were resuscitated by intermittent massage softly applied to the 
chest and then returned to their raspectiva mothers. Control rats received the same treatment but with air 
instead of nitrogen. 

The R(-i-)PAI or S(-)PAI (0.5 mg/kg/day) was administered to the nursing mothers in drinking water, thereby 
transferred to the sucklings through milk. 

Locomotion was measured in 6 fully computerized cages (28 x 28 cm) by recording the number of crossing 
over a given period of time. Crossings of grid infrared beams at 4-cm intervals initiated electrical impulses 
which fed a counter. Recoidings of motor activity were made at the ages of 15 and 20 days, over a period of 



The experimental results are given in Table 7. 



EFFECT OF EACH OF THE TWO E^lANTIO^!ERS ON THE 
ANOXIA-INDUCED HYPERACTIVE SYNDROME 

TreaTJienr 15-day old 20-day old 



SJSSi" " * 192(11) aoa ± 212(12) 

(*)PAI 254 « 149(ll)c 719 ± 110(13) 

Anox±a-les±oned (-,pai 334 * 196 ( 5 ) 778 i 232 ( 6) 

NjMtjexs in parenrhesis are numbers of animals tesrSd: 

-me figures are the number of crossings of infrared beam 
n!o^nf^ cage over a period of 15 minutes, 

a P<0 001 compared to anoxia untreated group 
D P<0.05 compared to » 



S p^n nS*°^ compared to anoicia untreated group, 
c P<0.05 compared to control group. 



These results indicate that chronic oral treatment with R{+)PAI at dose of 0.5 mg/kg administered to the 
nursing mother and reaching the milk-fed offspring, significantly improved the hyperactive syndrome Con- 
sequently. R(+)PA] is a potentially useful drug for the treatment of the hyperactive syndrome in children 
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Claims 

Claims for ths following Contracting States : AT. BE. CH, OE. DK, FR, GB, IT, U. LU, NL. SE 

1 . R(-»-)-N>propargyl>1-aminoindan of the formula (I) 




and pharmacautlcally acceptabia add addition salts thereof. 

2. Use of R(-«-)-N-prapargyl-1-aminoindan for the manufacture of a pharmaceutical composition. 

3. Use according to daim 2 for the treatment of Parkinson's disease, memory disorders, dementia of the 
Alzheinner type <OAT). depression and the hyperactive syndrome. 

4. A pharmaceutical composition containing R(-»)-N-propargyl-1-aminoindan according to daim 1 and op- 
tionally a pharmaceutically acceptable carrier and/or diluent 

5. The composition according to daim 4 for the treatment of Parkinson's disease, memory disorders, de- 
mentia of the Alzheimer type (DAT), depression and the hyperactive syndrome in children. 

6. The composition according to daim 4 or 5 in a form suitable for oral administratkin. 

7. The composition according to claim 4 or 5 in form of an injectable sdution or emulsion. 

8. The compositkMi according to daim 4 or 5 in form of suppositories for rectal administration. 

9. The composition according to daim 4 or 5 in a form suitable for transdermal administration. 

10. The composition according to daim 6 or 8 containing 2-20 mg of R(-^}-N-propargyl-1-aminoindan per dos- 
age unit 

11. The composition according to claim 10 containing 5-10 mg of R(^)-N-propargyl-1-aminoindan per dosage 
unit 

12. The composition according to daim 7 containing 1-10 mg/mt of R(-*'>-N-propargyl-1-aminoindan pm dos- 
age unit 

13. The composition according to daim 12 containing 2-5 mg/mi of R(-*^)-N-propargyl-1-aminoindan per dos-~ 
age unit 

14. A pharmaceutical composition according to daim 6 in the form of tablets or capsules containing R(-«->-N- 
propargyl-1-aminoindan according to daim 1. Levodopa and decarboxylase inhibitor. 

15. The composition according to daim 14 comprising 2-10 mg of R(-»)-N-propargyi-1-aminotndan. 50-250 
mg Levodopa and 10-25 mg L*Carbidopa. 

16. The composition accorting to daim 14 comprising 2-10 mg R(-*-)-N-propargyl-1-aminoindan. 50-200 mg 
Levodopa and 12.5-50 mg benserazide. 

17. A method for the preparation of R(+)-N-propafgyl-1-aminoindan and acid addition salts thereof, compris- 
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ing reacting the R(-)-enantiomer of l-aminoindan with prapargyt bromide or propargyl chloride in the pres- 
ence of an organic or inorganic base, optionally in the presence of a suitable solvent and isolating the 
R(^>-enantionier of the N-propargyl-1-aininoindan by chromatography, distillation, selective extraction 
and. if desired, converting the free base obtained into an acid addition salt thereof. 

1 8. A method for the preparation of R(-^)-N-propargyf-1-aminoindan and acid addition salts thereof, compris- 
ing reacting racemic 1-aminoindan with propargyl bromide or propargyl chloride in the presence of an or- 
ganic or inorganic base, optionally in the presence of a suitable solvent and isolating the R(*)-«nantiomer 
of theN-propargyl-1-aminoindan by chromatography, distillation, selective extraction and. if desired, con- 
verting the free base obtained into an acid addition salt thereof. 

19. A method for the preparation of R(+)-N-propargyl-l-aminoindan and acid addition salts thereof, compris- 
ing reacting racemic 1-aminoindan with propargyl bromide or propargyl chloride in the presence of an or- 
ganic or inorganic base, optionally in the presence of a suitable solvent, reacting a free base so obtained 
with an optically active acid to produce two diastereomeric salts, separating the desired R(*)-N-propa- 
rgyt- 1-aminoindan salt, by methods known per se, and. If desired, regenerating the free base. 

20. A method according to daim 19 wherein the separation of the R(-*-)-N-propai^yl-1-aminoindan salt is ef- 
fected by fractional crystallization. 

Claims for the following Contracting State : ES 

1. A method for the orepara: ion of R(+)-N-propargy|. 1-aminoindan and acid addition salts thereof, compris- 
ing reacting the R<-)-enantiomer of 1-aminoindan with propargyl bromide or propargyl chloride in the pres- 
ence of an organic or inorganic base, optionally in the presence of a suitable solvent and isolating the 
R(+)-enantiomer of the N-propargyl-1-aminoindan by chromatography, distillation, selective extraction 
and, if desired, converting the free base obtained into an acid addition salt thereof. 

2. A method for the preparation of R(+)-N-propargyl- 1-aminoindan and add addition salts thereof, compris- 
ing reacting racemic 1-aminoindan with propargyl bromide or propargyl chloride In the presence of an or- 
ganic or inorganic base, optionally in the presence, of a suitable solvent and isolating the R(-i-)-enantiomer 
of the N-propargyl-l-aminoindan by chromatography, distillation, selective extraction and. if desired, con- 
verting the free base obtained into an-acid addition salt thereof. 

3. A method for the preparation of R(+)-N-propargyl-l-aminoindan and acid addition salts thereof, compris- 
ing reacting racemic 1-aminoindan with propargyl bromide or propargyl chloride in the presence of an or- 
ganic or inorganic base, optionally in the presence of a suitable solvent, reacting a free base so obtained 
with an optically active acid to produce two diastereomeric salts, separating the desired R(-*-)-N-propa- 
rgyl-1-amlnoindan salt by methods known perse, and. if desired, regenerating the free base. 

4. A method according to claim 3 wherein the separation of the R(i^)-N-propargyl- 1-aminoindan salt is ef- 
fected by fractional crystallization. 

Claims for the following Contracting State : GR 

1. R(-*^)-N-propargyl- 1-aminoindan of the formula (I) 




(I) 



and pharmaceutically acceptable acid addition salts thereof. 
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2. Use of R(+)-N-propargyi-1 -aminoindan for the manufacture of a pharmaceul 




3. Use according to daim 2 for the treatment of Parkinson's disease, memory disorders, denwntia of the 
Alzheimer type (DAT), depression and the hyperaaive syndrome. 

4. A method for the preparation of R(-»-)-N-propargyl-1 -aminoindan and acid addition salts thereof, compris- 
ing reacting the R(-)-enantiomer of 1 -aminoindan with propargyl bromide or propargyl chloride in the pres- 
ence of an organic or inorganic base, optionally in the presence of a suitable solvent and isolating the 
R(-«-)-enantiomar of the ^4-propargyt-1 -aminoindan by chromatography, distillation, selective extraction 
and. if desired, converting the free base obtained into an acid addition salt thereof. 

5. A method for the preparation of R(-«->-N-propargyl-1-aminoindan and add addition salts thereof, compris- 
ing reacting racemic 1 -aminoindan with propargyl bromide or propargyl chloride in the presence of an or- 
ganic or inorganic base, optionally in the presence of a suitable solvent and isolating the R(-»-)-enantiomer 
of the N-propargyt-1 -aminoindan by chromatography, disti Nation, selective extraction and. if desired, con- 
verting the free base obtained into an add addition salt thereof. 

6. A method for the preparation of R(-t->-N-propargyl-1-aminoindan and add addition salts thereof, compris- 
ing reacting racemic 1-aminoindan with propargyl bromide or propargyl chloride in the presence of an or- 
ganic or inorganic base, optionally in the presence of a suitable solvent, reacting a free base so obtained 
with an optically active acid to produce two diastereomeric salts, separating the desired R(-*')-N-propa* 
rgyl- 1-aminoindan salt by methods known per se, and. if desired, regenerating the free base. 

7. A method according to daim 6 wherein the separation of the R(-*->>N-propargyl- 1-aminoindan salt is ef- 
fected by fractional crystallization. 



Patentanspruche 

^ PatentansprQche fur folgende Vertragsstaaten : AT, BE, CH, DE. DK, FR, GB, IT, LI, LU. NL, SE 

1 . R-(-«-)-N-Propcu^- 1 -aminoindan der For met (I) 
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und pharmazeutisch vertrSgliche Saureadditionssalze davon. 

2. Verwendung von R-(-*-)-N-Propargyl- 1-aminoindan zur Herstellung eines Arzneimittels. 

3. Verwendung nach Anspruch 2 zur Behandlung der Parkinson'schen Krankheit. von GedichtnisstSrun- 
50 gen. Oemens des Alzheimer Typs (OAT). Oepressk)n und des Hyperaktivitatssyndrom. 

4. Arzneimittal enthaltend R-(-«>)-N-Propargyl-1-aminoindan nach Anspruch 1 und gegebenenfalls einen 
pharmazeutisch vertrigiichen Triger und/oder Verdunnungsmittei. 

^ 5. Arzneimittal nach Anspruch 4 zur Behandlung der Parkinson'schen Krankheit von Gedachtnisstdrungen. 
Oemens des Alzheimer Typs (DAT). Oepresston und des HyperaktivitSlssyndrom bei Kindern. 

6. Arzneimittal nach Anspruch 4 oder 5 in einer fur die orale Verabreichung geeigneten Form. 
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7. Arzneimittel nach Anspruch 4 oder in Form einer injizierbaren Lfisung Oder Emufsion. 

8. ArzneimittBl nach Anspruch 4 oder 5 in Form von Zapfchen zur raktalen Verabreichung. 

9. Arznoimittel nach Anspruch 4 oder 5 in einer zur transdermalen Verabreichung geeigneten Form. 

10. Arzneimittel nach Anspruch 6 Oder 8. enthaltend 2 bis 20 mg R-(+>-N-Propargy1-1-aminoindan pro Do- 
sierungseinheit 

11. Arzneimittel nach Anspruch 10. enthaltend 5 bis 10 mg R-(*)-N-Propargyl-1-aminoindan pro Oosierungs- 
einheit 

12. Arzneimittel nach Anspruch 7. enthaltend 1 bis 10 mg/ml R-(*)-N-Propargyl-1-aminoindan pro Dosie- 
rungseinheiL 

13. Arzneimittel nach Anspruch 12. enthaltend 2 bis 5 mg/ml R-(+)-N-Propargyl-1-aminoindan pro Dosle- 
rungseinheit 

1 4. ArzneimittBl nach Anspruch 6 In Form von Tabletten oder Kapseln. enthaltend R-(+)-N-Propargyl-1-ami- 
noindan nach Anspruch 1. Levodopa und etnen Oecartwxytaseinhibitor. 

1 5. Arzneimittel nach Anspruch 14. umfassend 2 bis 10 mg R'(+)-N-Propargy1-1-aminoindan. 50 bis 250 mg 
Levodopa und 10 bis 25 mg L-Carc!r:cr.a. 

16. Arzneimittel nach Anspruch 14. umi& : oend 2 bis 10 mg R-{+).N.Propargy*-1-aminoindan. 50 bis 200 mg 
Levodopa und 1 2.5 bis SO mg Benserau:<d. 

17. Verfahren zur Herstellung von R-(+)-N-Propargyl-1-iminoindan und Sdureadditionssalzen davon. umfas- 
send die Umsetzung des R-<-)-Enantiomeren von 1-Aminoindan mit Propargylbromid oder 
Propargylchlorid in Gegenwart einer organischen oder anorganischen Base, gegebenenfalls in Gegen- 
wart eines geeigneten LSsungsmitteis. und die Isolierung des R-(+)-Enantiomeren von N-Propargyl-l- 
aminoindan dutch Chromatographie. Destination, selektrve Extraktion und. falls eiwQnscht. die Umwand- 
lung der erhaltenen freien Base in ein Sflureadditionssatz davon. 

1 8. Verfahren zur Herstellung von R-{+>-N-PropargyH-aminoindan und Saureadditionssalzen davon. umfas- 
send die Umsetzung von racemischen 1-Aminoindan mit Propargylbromid oder Propargylchlorid in Ge- 
genwart einer organischen oder anorganischen Base, gegebenenfalls in Gegenwart eines geeigneten Ld- 
sungsmittels. und die Isolierung des R-(-i-)-Enantiomeren von N-Propaigyi-I -aminoindan durch Chroma- 
tographie. Destination, selektive Extraktion und. falls erwunscht. die Umwandlung der erhaltenen freien 
Base in ein Sdureadditionssalz davon. 

1 9. Verfahren zur Herstellung von R-(+)-N-Propargyl-l- aminoindan und Saureadditionssalzen davon. umfas- 
send die Umsetzung von racemischen 1-Aminoindan mit Propargylbromid oder Propargylchlorid in Ge- 
genwart einer organischen oder anorganischen Base, gegebenenfalls in Gegenwart eines geeigneten L5- 
sungsmittels. die Umsetzung einer derart erhaltenen freien Base mit einer optisch aktiven Siure. wobei 
rwei diasteromere Seize hergestellt werden. die Trennung des gewunschten R-{+)-N-Propargyl.1.ami. 
noindansalzes durch an sich bekannte Verfahren und. falls erwunscht. die Regenerierung der freien Base. 

20. Verfahren nach Anspruch 19. in dem die Trennung von R-<+)-N-Propargy|.l-aminoindansalz durch frak- 
tionierte Kristailisation bewirkt wird. 



Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung von R-<+>-N-Propargy|.1-aminoindan und Siuraadditnnssalzen davon. umfas- 
send die Umsetzung des R-<-)-Enantiomeren von 1-Aminoindan mit Propargylbromid oder 
Propargylchlorid in Gegenwart einer organischen oder anorganischen Base, gegebenenfalls in Gegen- 
wart eines geeigneten Lfisungsmittets. und die Isolierung des R-(*)-Enantiomer»n von N-Propargyl-I- 
aminoindan durch Chromatographie. Destination, selektive Extraktion und f^Hs erwunscht. die Umwand- 
lung der erhaltenen freien Base in ein Saureadditkinssalz davon. 
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2. Verfahren zur Herstellung von R-(-«->-N-Propargyl-1-aminoindan und Siureadditionssalzen davon. umfas- 
send die Umsetzung von racemischen 1-Aminoindan mit Propargytbromid Oder Propargylchlorid in Ge- 
genwart einer organisctien Oder anorganischen Base, gegebenenfalls in Gegenwart elnes geeigneten L5- 
sungsmittels. und die Isolierung des R-<^)-Enantiomeren von N-Propargyi-1-aminoindan durch Chroma- 
tographia. Destination, selektive Extraktion und. falls erwOnscht die Umwandlung der erhaltenen freien 
Base in ein Siureadditionssalz davon. 



3. Verfahren zur Herstellung von R-(-*-)-N-Propargyl-1-aminoindan und Siuraadditionssalzen davon. umfas- 
send die Umsetzung von racemischen 1-Aminoindan mit Propargytt)romid Oder Propargylchlorid in Ge- 
genwart einer organischen Oder anorganischen Base, gegebenenfalls in Gegenwart eines geeigneten Ld- 
sungsmittels. die Umsetzung einer derart erhaltenen freien Base mit einer optisch aktiven Saure. wobei 
zwei diasteromere Saize hergestellt werden. die Trennung des gewunschten R-(+)-h4-Propargyl-1-ami- 
noindansalzes durch an sich bekannte Verfahren und. falls erwunscht. die Regenerierung der freien Base. 

4. Verfahren nach Anspruch 3. in dem die Trennung von R-(-f}-N-Propargyl-1-aminoindansalz durch frak- 
tionierte Kristallisatkin bewirkt wird. 



Patentanspruche fur folgenden Vartragsataat : GR 



1. R-(-*')-N-Propargyl-1-aminoindan der Formel (I) 




und pharmazeutisch vertrigliche Saureadditionssalze davon. 

2. Verwendung von R-(■^)-N-Propargy<-1-am^noi^dan zur Herstellung eines Arzneimittels. 

3. Verwendung nach Anspruch 2 zur Behandlung der Parkinson'schen Krankheit. von GedichtntsstSrun- 
gen, Demens des Alzheimer Type (DAT), Depresston und des Hyperaktivitatssyndrom. 

4. Verfahren zur Herstellung von R-(-«>)-N-Propargyl->-aminoindan und saureadditkinssalzen davon. umfas- 
send die Umsetzung des R-<-)-Enantiomeren von 1-Aminoindan mit Propargylbromid Oder 
Propargylchlorid in Gegenwart einer organischen Oder anorganischen Base, gegebenenfalls In Gegen- 
wart eines geeigneten Ldsungsmittels. und die Isolierung des R-(-f)-Eflantiomeren von N-Propargyl-I- 
aminoindan durch Chromatographie. Destination, selektive Extraktion und tells erwunscht. die Umwand- 
lung der erhaltenen freien Base in ein Sdureadditionssalz davon. 

5. Verfahren zur Herstellung von R-(-*>)-N-Propargyl-1-aminoindan und saufeadditk>nssalzen davon. umfas-*" 
send die Umisetzung von racemischen 1-Aminbindan mit Propargylbromid Oder Propargylchlorid in Ge- 
genwart einer organischen Oder anorganischen Base, gegebenenfalls in Gegenwart eines geeigneten Ld- 
sungsmittels. und die Isolierung des R-(-^)-Enantiomeren von N-Propargyl-l-aminoindan durch Chroma- 
tographie. Destination, selektive Extraktion und. falls erwunscht. die Umwandlung der erhaltenen freien 
Base in ein Sdureadditionssalz davon. 

6. Verfahren zur Herstellung von R-(-*-)-N-Propargyl-1-aminoindan und Saureadditionssalzen davon. umfas- 
send die Umsetzung von racemischen 1-Aminoindan mit Propargylbromid Oder Propargylchlorid in Ge- 
genwart einer organischen oder anorganischen Base, gegebenenfalls in Gegenwart eines geeigneten Ld- 
sungsmittels. die Umsetzung einer derart erhaltenen freien Base mit einer optisch aktiven Saure. wobei 
zwei diasteromere Saize hergestellt werden. die Trennung des gewunschten R-<-t-)-N-Propargyt-1-ami- 
noindansadzes durch an sich bekannte Verfahren und. falls erwunscht die Regenerierung der freien Base. 
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7. Verfahren nach Anspruch 6. in deni die Trsnnung von R-(«)-N-Propargyl-1-aminoindansalz durch frak- 
tionierta Kristailisation bewirkt wird. 



Ravandications 

Ravandicatlons pour laa Etats contractants auivanta : AT, BE, CH, DE, DK, FR, GB, IT. LI, LU, 
NL. SE 



1 . R(«)-N-propargyt-l-aminoindana de la formula (I) 




(1) 



at ses seis d'addition d'acido pharmaceutiquement aocaptables. 

25 , 

2. Utilisation du R(-i-)-N-propafgy|.l-aminolndano pour la fabricatnn d*une composition pharmaceutique. 

3. Utilisation suivant la revendication 2 pour le traitement de la maiadie de Parkinson, des troubles de la 
mdmoire. de la d*mence du type Alzheimer (DAT), de la depression et du syndrome hyperactif. 

4. Composition pharmaceutique contanant du R(+)-N-propargyl-1-aminoindane suivant la revendication 1 
et 6ventuellement un support et/ou un diluant pharmaceutiquement acceptables. 

5. Composition suivant la revendication 4 pour le traitement de la maiadie de Parkinson, des troubles de la 
mdmoa-e. de la ddmence du type Alzheimer (OAT), de la depression et du syndrome hyperactif chez I'en- 

"** fant 

6. Composition suivant I'une ou I'autre des revendications 4 et 5. sous une forme appropride pour I'admi- 
nistration orala. 

4o 7. Composition suivant I'une ou I'autre des revendications 4 et 5. sous la forme d'une solution ou Emulsion 
injectable. 

8. Composition suivant i'une ou I'autre des revendications 4 et 5, sous la forme de suppositoiras pour ('ad- 
ministration rectate. 

45 

9. Composition suivant I'une ou I'autre des revendications 4 et 5. sous une forme appropri^e pour I'admi- 
nistration transdermique. 

1 0. Composition suivant I'une ou I'autre des revendicatksns 6 et 8. contenant 2-20 mg de R(+)-N-propafgyl- 
^ 1-aminoindana par unite de dosage. 

11. Composition suivant la revendication 10. contenant 5-10 mg de R(+)-N-propargyl-1-aminoindane par uni- 
te de dosage. 

12. Composition suivant la revendicatkin 7. contenant 1-10 mg/ml de R(+)-N-propargyl-1-aminoindane par 
^ unite de dosage. 

13. Composition suivant la revendicatkin 12. contenant 2-5 mg/ml de R(*)-N-propargyl-1-aminoindane par 
unite de dosage. 
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1 4. Composition pharmaceutique suivarit la revendication 6, sous la forme de comprimte ou capsulas conte- 
nant du R(-*->-N-propargyl-1-aniinoindane suivant la revendication 1. du Levodopa et un inhibiteur de d^ 
carboxylase. 

1 5. Composition suivant la revendication 14. comprenant 2-10 mg de R(<f}-N-propargyl-1-aniinoindane. 50- 
250 mg de Levodopa et 10-25 mg de L-Carbidopa. 

16. Composition suivant la revendication 14, comprenant 2-10 mg de R(-*')-N-propargyl-1-aminoindane. 50- 
200 mg de Levodopa et 12.5-50 mg de bens6razide. 

17. Proc^de pour la preparation de R(-t')-N-propargyl-1-aminoindane et de ses sels d'addition d'acide. 
comprenant la reaction du R(->-dnantiomdre de 1-aminoindane avec du bromure de propargyle ou du chlo- 
rure de propargyle en presence d'une base organique ou inorganique. dventuellement en presence d'un 
solvant approprie et I'lsolement du R(-*-)-enantiomdre du N-propargyl-1-aminoindane par chromatogra- 
phie. distillation, extraction selective et. si disiri. conversion de la base libra obtenue en un sel d'addition 
d'acide. 

18. ProcddA pour la preparation de R('«-)-N-propargyl-1-aminoindane et de ses sals d'addition d'acide, 
comprenant la reaction de 1-aminoindane racemique avec du bromure de propargyle ou du chlorure de 
propargyle en (»'6sence d'une base organique ou inorganique. ^entuellement en presence d'un sdvant 
approprie et risolement du R(-*')-enantiomere du N-propargyKI-aminoindane par chromatographie. dis- 
tillation, extraction selective et. si desire, conversion de la base libre obtenue en un sel d'addition d'acide. 

19. Procede pour la preparation de R(-*-)-N-propargyl-1-aminoiridane et de ses sels d'addition d'acide. 
comprenant la reaction de 1-aminoindane racemique avec du bromure de propargyle ou du chlorure de 
propargyle en presence d'une base organique ou inorganique. eventuellement ert presence d'un solvant 
appropn'e. la reaction d'une base libre obtenu avec un ackle optiquement actif pour produire deux sels 
diastereoisomeres, la separation du sel de R(-*-)-lst-propargyl- 1-aminoindane desire par des methodes 
connues en soi et si desire, le regeneration de la base libre. 

20. Procede suivant la revendication 1 9. dans lequel la separation du sai de RC-V'^N-propargyl-l -aminoindane 
est effectuee par cristalllsation fractionnee. 

Revandications pour I'Etat contractant suivant : ES 

1. Precede pour la preparation de R(-*-)-N-propargyt-1 -aminoindane et de ses sels d'addition d'acide. 
comprenant la reaction du R(-)-enantiomere de 1 -aminoindane avec du bromure de propargyle ou du chlo- 
rure de propargyle en presence d'une base organique ou inorganique. eventuellement en presence d'un 
solvant approprie et Hsolement du R(-*-)-enantiomere du N-propargyf-1 -aminoindane par chromatogra- 
phie. distillation, extraction selective et. si desire, conversion de la base libre obtenue en un sei d'addition 
d'acide. 

2. Precede pour la preparation de R(-f)-N-propargyl-1-aminoindane et de ses sels d'addition d'acide. 
comprenant la reaction de 1-aminoindane racemique avec du bromure de propargyle ou du chlorure de 
propargyle en presence d'une base organique ou inorganique. eventuellement en presence d'un solvant 
approprie et I'isolement du R(+)-enantiomere du N-propargyl- 1-aminoindane par chromatographie. dis- 
tillation, extraction selective et. si desire, conversion de la base libre obtenue en un sel d'addition d'acide. ~ 

3. Precede pour la preparation de R(-i-)-N-propargyl- 1-aminoindane et de ses sels d'addition d'acide, 
comprenant la reaction de 1-aminoindane racemique avec du bromure de propargyle ou du chlorure de 
propargyle en presence d'une base organique ou inorganique. eventuellement en presence d'un solvant 
approprie. la reaction d'une base libre obtenu avec un acide optiquement actif pour produire deux sels ' 
diastereoisomeres, la separation du sel de R(-*-)-N-prapargyi- 1-aminoindane desire par des methodes 
connues en soi et. si desire, le regeneration de la base libre. 

4. Precede suivant la revendication 3. dans lequel la separation du sel de R<'»')-N-propargyl-1 -aminoindane 
est effectuee par cristallisation fractionnee. 
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R*v«ndications pour t'Etat contractpnt aulvant : GR 

1. R(-*-)-N-pfopargyl-1-anninoindano de la formula (I) 




(I) 



et ses sets d' addition d'actda pharmacautiquement accaptabies. 

2. Utilisation du R(-*->-N-propargyt-1-aniinoindane pour ta fabrication d'une composition pharmaceutique. 

3. Utilisation suivant >a ravendication 2 pour la traitament de la maladia de Parkinson, des troubles da la 
mdmoire. de ta d6mance du type Alzheimer (OAT), de la ddpression et du syndrome hyperactif. 

4. ProcM* pour la preparation de R(-^)<N-propargyM-aminoindane et de ses sels d'addition d'adde. 
comprenant la reaction du R(-)-4nantiom^e de 1-aminoindane avec du bromure de propargyle ou du cMo- 
rure de propargyle en presence d'une base organique ou inorganique. dventuellement en presence d'un 
solvant appropri^ et i'isolement du R(-»-)-6nantiom6rs du N-propargyt-1-aminoindane par chromatogra- 
phie. distillation, extraction selective et, si d6sir6. conversion de la base libre obtenue en un sel d'addition 
d'acide. 

5. Procdd* pour la preparation de R(+)-N-propargyl-1-aminoindane et da ses sels d'addition d'acide. 
comprenant la reaction de 1-aminoindane racdmique avec du bromure de propargyle ou du chlorure de 
propargyle en presence d'une base organique ou inorganique. dventuellement en presence d'un solvant 
approprie et I'isolement du R(+)-enantiomdre du N-propargyl-1-aminoindane par chromatographie. dis- 
tillation, extraction selective et si desire, conversion de la base libre obtenue en un sel d'addition d'acide. 

6. ProcAd* pour la preparation de R(+)-N-propargyl-1-aminoindane et de ses sels d'addition d'acide. 
comprenant la reaction de 1-aminotndane racemique avec du bromure de propargyle ou du chlorure de 
propargyle en presence d'une base organique ou inorganique, eventueilement en presence d'un solvant 
approprie. la reaction d'une base libre obtenu avec un acide optiquement actif pour produire deux sels 
diastereoisomeres, la separation du sel de R(>)-N-propargyl-1-aminoindahe desire par des methodes 
connues en soi et si desire, le regeneration de la base libre. 

7. Procede suivant la ravendication 6. dans lequel la separation du sei de R(->-)-N-propargyl-1 -aminoindane 
est effectuAe par cristallisation fractionnee. 
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